This PDF file includes:  Experimental design  fig. S1. HSC proliferative index is increased on collagen substrates.  fig. S2. CFU colony counts of cultured HSCs compared to those from freshly isolated HSCs.  fig. S3. Morphology of cultured HSCs with blebbistatin added to the culture medium.  fig. S4. Actomyosin contractility alters HSC matrix engagement and lineage specification.  fig. S5. Myosin-mediated actin cytoskeletal tension alters HSC lineage specification.  fig. S6. Role of integrins α5β1 and ανβ3 in myeloid lineage specification.  fig. S7. Immunofluorescence of protein-coated substrates.  fig. S8. FACS isolation of LSK cell population.  fig. S9. CFU colony enumeration.  fig. S10. Flow cytometric analysis of the colony-forming cells harvested from the CFU assay.  fig. S11. Mechanical characterization of PA gels.  table S1. Elastic modulus of PA gels.  References (57-60)
Research objectives. Our previous findings (25) indicated that substrate stiffness and ligand density cause morphological changes in HSPC cultures. Recent reports in the literature have also linked HSC localization to disparate matrix environments ('niche') within the bone marrow. We therefore hypothesized that bone marrow niche associated characteristics (matrix stiffness and ligand, reflected in a series of culture substrates we fabricated) would differentially influence HSC fate decisions.
Research subjects or units of investigation. N/A. 
Cell viability quantification
HSC viability was assessed at the end of the 24h culture using Live/Dead Cell Viability Assay (Life Technologies, Grand Island, NY). Each sample was imaged at a minimum of 5 locations using an inverted fluorescence microscope (DMI4000, Leica Microsystems, Germany). The relative numbers of live (calcein positive, green) vs. dead (ethidium homodimer-1, red) cells were averaged to determine % viable cells among those that remained attached to the substrates.
Mechanical characterization of PA gels
The elastic moduli of PA gels were determined via atomic force microscopy (AFM; MFP-3D, Asylum Research Santa Barbara, CA) in a manner similar to previously described (25, 57, 58) . In summary, fully hydrated PA gel samples (n = 3-6) were probed in liquid contact mode to collect force indentation curves (n = 15-45), which were then analyzed to extract the elastic modulus.
The elastic moduli of PA gel samples are summarized in table S1.
For mechanical characterization of PA gels via AFM, cantilever spring constant and optical lever sensitivity of the AFM were first calibrated against a glass slide (~70 GPa (24) To apply the Hertz cone model to the obtained force curves, contact point had to be estimated. An AFM force curve consists of the noncontact region and the contact region separated by the contact point (z0, d0), which is the point when the cantilever tip first comes in contact with the sample ( fig. S11 ). Accurate determination of the contact point is therefore crucial to define the contact region and the resulting range of analysis. Incorporating the contact point into equations 1 and 2 yields the following
Lin et al. summarized various strategies employed to determine the contact point (60). Visual inspection approach is the simplest available method but it generally provides a poor fit because the quality of the fit is not considered. We previously reported the Young's moduli of the PA gels we fabricated using this approach (25).
In this study, we used a simple extrapolation to estimate the contact point. First, the zero deflection d0 was estimated by fitting a linear line over the noncontact region. Next, a portion of the contact region or the 'range of analysis' bound by (z1, d1) and (z2, d2) was selected ( fig. S11 ).
The range of analysis (58) defines the range of cantilever deflection values and therefore the range of applied forces where Hertz model is fitted to extract the Young's modulus. Setting the range of analysis allowed the z piezo position at the point of contact (z0) to be estimated using equation 3. Once the contact point (z0, d0) was determined, the AFM force data within the defined range of analysis was plotted as F vs. δ 2 . As in equation 2, the slope of this plot gives the Young's modulus (E) of the sample. As a default, the range of analysis of 10-30 nm was chosen for analysis because it provided a good fit over PA gels with a varying stiffness. To facilitate the processing of the large volume of the AFM force curve data, we wrote a Matlab code that computes the Young's modulus of the sample based on this approach.
fig. S1. HSC proliferative index is increased on collagen substrates. After 24 hours of culture, HSCs were lifted with TripLE for proliferation analysis with CellTrace Violet. For this experiment, HSCs had been stained with CellTrace Violet stain prior to cell seeding. Lifted cells were analyzed with BD LSR II analyzer and flow data was analyzed with DeNovo FCS Express
